Apoptosis induction and enhancement of cytotoxicity of anticancer drugs by celecoxib, a selective cyclooxygenase-2 inhibitor, in human head and neck carcinoma cell lines.
Colorectal carcinomas are well known to highly express COX-2 and their growth is markedly inhibited by COX-2 inhibitors, but little is known about head and neck carcinomas. In this study, we investigated the effect of a selective COX-2 inhibitor, celecoxib, on growth and apoptosis induction of four human head and neck carcinoma cell lines, SCC25, KB, HSG and HSY, in comparison with frequently used COX inhibitor sulindac. Also, we examined whether celecoxib augments the sensitivity of these cell lines to anticancer drugs such as doxorubicin (DOX), vincristine (VCR), cisplatin (CDDP), bleomycin (BLM) and 5-fluorouracil (5-FU). The growth of all cultured cell lines particularly SCC25 and HSG was inhibited by celecoxib and sulindac in a dose-dependent manner. The IC50 of celecoxib was ten times lower than that of sulindac. SCC25 produced ample PGE2 whereas KB, HSG and HSY produced a small amount of PGE2. The PGE2 production and COX-2 expression were inhibited more efficiently by celecoxib than by sulindac. Exogenous addition of PGE2 resulted in an increased cell growth of SCC25 even under the celecoxib-treated condition, but not of HSG. These results suggested that PGE2 is involved in the growth of SCC25 but not of HSG. The ability of celecoxib to induce apoptosis is greater than that of sulindac. Treatment of SCC25 and HSG with non-cytotoxic 1 micro M or less cytotoxic 5 micro M of celecoxib enhanced the sensitivity of both cell lines to anticancer drugs, particularly in DOX, VCR and BLM two to ten times as demonstrated by lowering of IC50s. The enhanced rate was almost parallel to the degree of apoptosis induction. These findings indicated that a selective COX-2 inhibitor celecoxib inhibits cell proliferation, induces apoptosis and augments sensitivity to anticancer drugs in human head and neck carcinoma cells. Therefore, celecoxib would be useful as biological modulator in treatment of head and neck cancer.